ABSTRACT
INTRODUCTION
The commercial egg production industry compressed millions of laying hens, some of which produce table eggs and the other produce fertile hatching eggs. In 1958 tetra hybrid cross mating was done between Fayoumi X Barred Plymouth Rock (B. R) X Rhode Island Red (R.I.R) X White Leg Horn (W.L) to produce Alexandria strain (Kosba, 1966) .
The fertility of Alexandria chicken reachs 88.17% and the hatchability is 76.82% and it reachs the sexual maturity at 172 days post hatching. Among different native chicken strains, Alexandria strain characterizes by high egg number average 47.4 and the highest egg mass that is 1987 g (Kosba and Abd El-Halim, 2008) . The left ovary occupied the dorsal part of mid -region of the coelom and it lies in extensive contact with the cranial division of the left kidney and overlaps the cranial division of the right kidney. It related cranially to the caudal end of the left lung. Ventrally, it covered by the left abdominal air sac; dorsally it is in contact with the aorta. The base of the left ovary attached to the dorsal body wall of the coelom (King, 1975) . The immature ovary as being 1 to 1.5 cm long and 1 cm wide and all follicles at this stage are microscopic (Gilbert, 1967) . King and McLelland (1975) estimated the left ovary from hatching until about four months that grows slowly and measured 1.5 cm long and all its Oocytes being microscopic in size. The ovary occupy the dorsal midline of the coelom overlapping the kidneys and lungs. A while after hatching the ovary consist of cortex, medulla and tunica albuginea in between. The cortex surrounds the medulla except the hilus whereas the medulla is in contact with the dorsal body wall. The Oogonia and Oocytes are confined to the cortex that's outer surface lined by a tall cuboidal or flattened epithelium known as superficial epithelium that's persist into maturity. Beneath this epithelium is a thick layer of dense connective tissue that is the definitive tunica albuginea (King, 1975) . The left ovarian cortex had large clusters of germ cells formed by Oogonia and Oocytes surrounded by flattened pre granulose cells with a scanty cytoplasm. Both left and right ovaries had a compact medulla with moderate vasculation and large lacunar channels. Also the both ovaries presented numerous interstitial cells arranged in cords of variable size and irregular shape, these cells were irregular in shape and their cytoplasm appear more prominent than the nucleus with abundant and large sized lipid droplets (Gonzalez-Moran ,2011) . The cytoplasm of the oocyte contain the nutritive yolk that made of rounded granules of albuminoid substances embedded in the cytoplasm (Mann and Mann, 2008) . Understanding the normal development of the chicken ovary may be useful as a guide for the abnormal development caused by the teratogenic effects of some drugs and vaccines in the further investigations. In spite of this, there is no data available about the ultrastructure of the left ovary and there is no available literature about the ultrastructure of the left ovary and its content of germ cells and follicles. The present study is the first investigation to the best of our knowledge describe the anatomical, histological and ultrastructure of the post hatching left ovary of Alexandria breed chicken.
MATERIALS AND METHODS

Birds
Thirty healthy female Alexandria chicks of 3 age group: one day old (n=10), one week old (n=10), one month old (n=10), obtained from Abees farm of the Faculty of Agriculture, Alexandria University, Egypt. This study followed the guidelines for the care and use of laboratory animals and the animal welfare and of the Ethics Committee of the Faculty of the Veterinary Medicine, Alexandria University according the Egyptian´s laws.
Sample preparation for the anatomical observations
The chicks were slaughtered and carefully dissected by mid ventral incision of the abdomen, reflection of the abdominal organs over the left ovary and washed by sterile PBS to observe; shape location and diameters of the left ovary of each age. The measurements were carried out by utilizing digital caliper.
Light microscopy
Each left ovary of each age was fixed in 10% phosphate-buffered formaldehyde. The fixed samples were processed for paraffin sectioning. Serial sections (4µm) were prepared and stained as outlined by Bancroft and Steven (1979) using the following stains: 1. Mayer´s hematoxylin and eosin stain for general study (H&E) (Mayer, 1937) . 2. Crossman´s trichrome, for demonstration of connective tissue (Crossman, 1937) . 3. Periodic acid Schiff (PAS) technique for demonstration of glycogen (McManus, 1948) .
Scanning electron microscopy
Samples were immediately immersed in the fixative 4 FIG (2% formalaldehyde, 1.25% gluteraldehyde in 0.1 M. sodium cacodylate buffer, PH 7.2). The fixed samples were washed in 0.1 M. sodium cacodylate _ buffer containing 5% sucrose, processed through tannic acid, dehydrated in graded ethanol series for 15 minutes in each (50%, 70%, 80%, 90%, 95% and 100%). Then critical point dried from carbon dioxide, attached to stubs with colloidal carbon and coated with gold palladium in a sputtering device. Specimens examined and photographed with JEOL 5300 JSM scanning electron microscope operating at 25 K.V. at the Faculty of Science, Alexandria University.
Transmission electron microscopy
Pieces of 1 mm 3 were cut from one-mo+nth-old chick left ovary then fixed immediately for 2 hrs at 4ºc in 6% solution of phosphate buffered glutaraldehyde at PH7.4 (Mc Dowell and Trump, 1976) . After initial fixation, the tissues were washed in several changes of cold (4ºc) 0.1 M. phosphate buffer every 15 minutes for 2 hrs. Tissues were post fixed in 1% solution of osmium tetroxide in cold (4ºc) 0.1 M. phosphate buffer (PH7.2) for 2 hrs. Then they were rapidly dehydrated through ascending grades of ethyl alcohol then transferred to propylene oxide and placed overnight in a 1: 1 mixture of propylene oxide and epoxy araldite. Then they were embedded in epoxy araldite (Hayat, 1986) . Semi thin sections (1 µm) were cut firstly and stained with Toluidine blue and viewed with light microscope to select a suitable area for electron microscopic examination. Then ultrathin sections (60-100 nm) were cut by a glass knife with LKB ultra microtome then they were stained with uranyl acetate followed by lead citrate (Hayat, 1986) . The sections were examined with JEOL 100 CX transmission electron microscope operating at 100 K.V. at the faculty of Science, Alexandria University.
RESULTS
One day old chick:
The ovaries of the one -day -old chick appear as creamy fan shape structure with anterior end broader than the posterior end. With well-developed left ovary and regressed right one. The left ovary of oneday-old chick estimated, 7 mm long and 3 mm wide. Both ovaries were located at the sub lumber region hanged at the dorsal body wall. They were located at the cranio-medial surface of the anterior lobe of left and right kidney and the both ovaries separated from each other by the abdominal aorta and by the lumber vertebrae. The left ovary bounded cranially by the caudal base of the lung and caudally by the ilium.
The dorsal surface of the left ovary attached to the medial surface of the anterior lobe of the kidney. However, it´s ventral surface related to the provetriculus. The gizzard located caudo-ventral to the left ovary. The Ventro-medial aspect of the left ovary related to the duodenum covered by the left lobe of the liver. Laterally, the left ovary related to the anterior lobe of the kidney, small intestine and to the left oviduct. At this stage of development, there is no relation of the ovaries to the ribs. (Fig.1) . By light microscopic investigation, the left ovary of one-day-old chick showed a well-differentiated cortex and medulla that separated from each other by a thin layer of primary tunica albuginea that sent septa to the left ovarian surface to form the definitive tunica albuginea (Fig. 2) . The germinal epithelium showed one layer of low columnar cells. The left ovarian cortex showed primordial follicles that composed of oocytes surrounded by one layer of flattened granulosa cells with scanty cytoplasm as well as it showed a large size lipid droplets. The parenchyma of the left ovary showed numerous interstitial cells arranged in cords of variable size and irregular in shape (Fig. 3) . The left ovarian medulla showed enlarged medullary lacunae that contained germ cells that presented as solitary cells or cell clusters and the medulla contained enlarged lacunar channels. The SEM observations showed the clusters of the cortical germ cells (Fig. 4) and the interstitial cords with their irregular arrangement (Fig. 5) . The mesenchymal cells appeared as irregular or star shape cells with numerous cytoplasmic process (Fig.  6 ).
One week old chick:
The left ovary of the one-week-old chick appeared as creamy color fan shape with wide anterior end and narrow posterior end. The left ovary of oneweek-old chick estimated 1 cm long and 4 mm wide. The left ovary of one-week-old chick located at the cranio-medial surface of the anterior lobe of the left kidney. Bounded cranially by the caudal base of the lung and caudally, by the caudal part of the proventriculus and the ismuth. Dorsally, the left ovary closely attached to the cranio-medial surface of the anterior lobe of the left kidney. However, ventrally it related to the proventriculus. The proventriculus cover all the ventral surface of the left ovary. Medially, the left ovary bounded by small intestine, the lumber vertebrae and by the abdominal aorta. However, laterally it bounded by the ventromedial surface of the anterior lobe of the left kidney and by the left oviduct. At this stage of development, the relation between the left ovary and the gizzard disappeared (Fig. 7) . By light microscopic investigation, the left ovary of one-week chick observed with a thick cortex and narrow medulla without clear tunica albuginea in between. The germinal epithelium showed a simple low columnar to cuboidal epithelial cells. The cortex was rich by the primordial follicles that harboring oocytes surrounded by a single layer of granulosa cells. Rounded lacunae containing clusters of germ cells observed at the region between the end of the cortical region and the beginning of the medullary region (Fig. 8) . The cortex also showed interstitial cells arranged in cords around the primordial follicles. The interstitial of the cortex contain large size lipid droplets (Fig. 9) . The medulla was rich with a well-developed lacunar channels devoid from any germ cells. Blood vessels with avian RBCs detected at the lacunar channels. Interstitial cords also detected between the lacunar channels (Fig. 10) . The SEM observations of the one-week-old chick left ovary revealed the both the cortical and the medullary region of the one-week-old chick left ovary with the rounded lacunae between the cortex and the medulla and the medullary lacunar channels (Fig. 11) . Moreover, the medullary germ cells appeared at the wall of this lacunar channels (Fig.  12) .
One month old chick:
The left ovary of one-month-old chick was a creamy color fan shape structure that bent dorsolaterally with wide disc shape proximal part and narrow pointed distal part (Fig.13) . Lamellated cranio-dorsal surface of the left ovary indicating increase the surface area of the ovarian cortex where the folliculogenesis occurred (Fig. 14) . At this stage of development, the left ovary estimated 1 cm long and 0.5 cm wide. The position and the boundaries of the left ovary of the one-month-old chick was the same as the position and the boundaries of the left ovary of the one-week-old chick. By light microscopic investigation of the one-monthold chick, left ovary showed the beginning of the follicular developmental stage. The left ovary of the one-month-old chick observed having a welldeveloped cortex that had follicles of variable sizes and variable stages of development (Fig. 15) . Each follicle composed of a growing oocyte with a rounded nucleus that called a germinal vesicle surrounded by a yolk-laden cytoplasm (Fig.16) . Each oocyte surrounded by several layers that from outside inward were theca externa, theca interna, membrana granulosa and perivitelline membrane (Fig.17) . The theca externa composed of multi layers of a compact connective tissue that contained groups of interstitial or luteal cells. The theca interna is much thinner than the theca externa and composed of a compact one layer of spindle shape cells. The membrana granulosa composed of a single layer of cuboidal epithelial cells in the smallest and the largest follicles. However, it composed of a pseudostratified columnar epithelium around the intermediate size follicles. The perivitelline membrane covered the surface of the oocyte. The cortex of the left ovary covered by a single layer of cuboidal epithelial cells as a germinal epithelium. The left ovarian stroma that occurred below the germinal epithelium composed of loose connective tissue but this connective tissue was denser than that of the medulla. In addition, the ovarian stroma showed blood vessels around the follicles. The left ovarian medulla of the one-month-old chick composed of a loose connective tissue with wide intercellular spaces. The medulla also showed blood vessels. The TEM observations of the one-month-old chick left ovary showed the oocyte that appeared as a large cell with a large nucleus and round albuminoid granules dispersed in the cytoplasm (Fig. 18) . 
DISCUSSION
The present study showed that the left ovary occupied the dorsal part of mid -region of the coelom and it lies in extensive contact with the cranial division of the left kidney and overlaps the cranial division of the right kidney. It closely related cranially to the caudal end of the left lung. Ventrally, it covered by the left abdominal air sac; dorsally it is in contact with the aorta. The base of the left ovary attached to the dorsal body wall of the coelom (King, 1975) . The ventral surface of the one-week-old chick left ovary was covered completely by the proventriculus due to its increase in size and the relation between the left ovary and the gizzard disappeared due to increase the size of the gizzard and became more caudo-ventral. The one-day-old chick left ovary estimated 7mm long and 3mm wide.
While, the one-week-old chick left ovary estimated 1cm long and 4mm wide. The one-monthold chick left ovary estimated 1cm long and 0.5cm wide. (Gilbert, 1967; King and McLelland, 1975) estimated the immature left ovary shortly after hatching as 1.5cm long and 1cm wide and this is may be due to the breed variation as this is the first study carried out on Alexandria breed chicken. The left ovary of the one-day-old chick shows two welldifferentiated regions: cortex and medulla (Gonzalez-Moran, 2005) . At the left ovarian cortex of the one-week-old chick, the primary oocyte that become organized into primordial follicles (Gonzalez-Moran, 2007) . The left ovarian cortex of the one-month-old chick contain the primordial follicles that grow to the primary follicles stage (Johnson and Woods, 2007) . The follicular developmental stage begin at the left ovary of the one-month-old chicks (Gonzalez-Moran, 2011) .The growing follicles at the left ovarian cortex of the one-month-old chick are formed from the oocyte surrounded from outside inward by theca externa, theca interna, membrana granulosa and perivitelline membrane. These results similar to those of the Mallard duck at the day 19 of the development (AlSaffar and Ab. Abood, 2014) . The present data revealed that, at one-month-old chick left ovary, the theca externa that surrounded the ovarian follicles contained interstitial or luteal cells. This result come in agreement with (Phillips et al., 1985) who back the function of these cells to the steroids production. Previous works have detected a positive reaction for 5-3βHSD activity in interstitial cells in the left ovary of the newly hatched chicks (Narbaitz and Kolodny, 1964; Scheib and Haffen, 1967; Samar et al., 1983; Gonzalez-Moran and Calderon, 2000) , confirming the steroidogenic function of these cells. The left ovarian follicles at the one-month-old chick differentiated between the theca externa and theca interna by their cellular type and components. The theca externa was thick layer, composed of multi layers of a compact connective tissue containing groups of interstitial or luteal cells, while the theca interna was thinner, and composed of one layer of a spindle shape cells. On the contrary, GonzalezMoran (2011) in the one-month-old chick revealed that, the two-theca layers could not differentiated from each other. The cytoplasm of the oocyte contain the nutritive yolk that made of rounded granules of albuminoid substances embedded in the cytoplasm (Mann and Mann, 2008) . The left ovarian medulla contain blood vessels, lacunar channels,
